EDITOR: Victor Fet, Marshall University, 'fet@marshall.edu' ASSOCIATE EDITOR: Michael E. Soleglad, 'msoleglad@gmail.com' Euscorpius is the first research publication completely devoted to scorpions (Arachnida: Scorpiones). Euscorpius takes advantage of the rapidly evolving medium of quick online publication, at the same time maintaining high research standards for the burgeoning field of scorpion science (scorpiology). Euscorpius is an expedient and viable medium for the publication of serious papers in scorpiology, including (but not limited to): systematics, evolution, ecology, biogeography, and general biology of scorpions. Review papers, descriptions of new taxa, faunistic surveys, lists of museum collections, and book reviews are welcome.
Introduction
Until recently, the genus Orthochirus included a number of apparently morphologically uniform species found in the large area from North Africa through the Middle East to India. Fet & Lowe (2000) listed nine valid species and compiled references until 2000. Kovařík (2004) revised Orthochirus, described 11 new species from Asia, and defined eight major diagnostic characters for the genus. Among other publications focused on the Asian species of Orthochirus, we can mention primarily Kovařík & Fet (2006) , and a series of papers on the scorpiofauna of separate Iranian provinces (Navidpour et al., 2008a (Navidpour et al., , 2008b (Navidpour et al., , 2008c (Navidpour et al., , 2008d (Navidpour et al., , 2010 (Navidpour et al., , 2011 (Navidpour et al., , 2012 (Navidpour et al., , 2019 Pirali-Kheirabadi et al., 2009) where the specimens were identified mainly according to eight previously defined characters. Recently, we have had an opportunity to study many other Orthochirus populations in detail; this new research indicates that there are other cryptic species present in this genus, and that the genus is rather paraphyletic. Here, we describe three new species, which previously were considered as only isolated populations of O. zagrosensis Kovařík, 2004 (O. fomichevi sp. n.), O. stockwelli (Lourenço et Vachon, 1995) (O. gantenbeini sp. n.), and O. iranus Kovařík, 2004 (O. navidpouri sp. n.) . We also confirm as valid, and elevate to species status, O. mesopotamicus Birula, 1918 stat. n. Figures 1-2 . Holotype male, dorsal (1) and ventral (2) views. Figures 3-4 . Paratype female from type locality, dorsal (3) and ventral (4) views. Scale bar: 10 mm. = Afghanorthochirus Lourenço & Vachon, 1997: 330, type species: Afghanoorthochirus erardi Lourenço & Vachon, 1997; Kovařík, 1998 : 120 (syn. by Kovařík, 2004 . = Paraorthochirus Lourenco & Vachon, 1995: 299, type species: Paraorthochirus stockwelli Lourenço et Vachon, 1995; Lourenco & Vachon, 1997 : 329, Fet & Lowe, 2000 : 211 (syn. by Navidpour et al., 2008a . Pseudorthochirus [sic] : Lourenco & Vachon, 1995: 304. Type species: Orthodactylus olivaceus Karsch, 1881 = Orthochirus scrobiculosus (Grube, 1873 .
Diagnosis: Total length of adults 22-50 mm. Patella of pedipalp without ventral trichobothria. Dorsal trichobothria of femur arranged in beta-configuration. Trichobothrium d 2 of pedipalp femur absent or present on dorsal surface. Chelicerae with typical buthid dentition (Vachon, 1963) , ventral aspect of fixed finger with two denticles. Tibial spurs present on legs III and IV. Pectines with fulcra and densely hirsute. Movable fingers of pedipalps with 7-10 rows of denticles and 2-5 subterminal denticles. Carapace in lateral view distinctly inclined downward from median eyes to anterior margin. Metasomal segments I and II with carinae. Metasomal segments IV and V ventrally punctated. Telson elongate, aculeus as long or longer than vesicle. Total length under 60 mm.
Orthochirus fomichevi sp. n. 155, 163, (170) (171) 176 , Table 1 ) http://zoobank.org/urn:lsid:zoobank. org:act:EC46AC45-647F-4BAA-A4F6-5B6FD03C09C8
Orthochirus zagrosensis: Yağmur, 2010: 15-19 Etymology. The species epithet is a patronym honoring Alexander A. Fomichev (Russia) , the collector of a paratype of the new species. His recent advernturous field trip yielded many new reords of arachnids from Iraq (Fomichev et al., 2018) .
Diagnosis. Total length of adults 29-40 mm. Trichobothrium d 2 of pedipalp femur dorsal surface is absent or reduced. Median tibial spurs present on legs III and IV. Pectinal teeth number 21-23 in males and 17-20 in females. Movable and fixed fingers of pedipalps with 8-9 rows of denticles, with internal and external denticles and 5 subterminal denticles. Dorsal carinae on pedipalp patella smooth. Metasoma I with 10 carinae, metasoma II with 8 carinae. Metasoma IV-V ventrally punctate with ventrolateral carinae present; spaces among punctae smooth, without granules. Metasoma II-III ventrally and laterally smooth without granules, punctate and bumpy. Dorsal surface of metasoma I with several granules, metasoma II-IV smooth, and metasoma V mesially finely granulate. Sternite VII granulate, with granulate carinae present. Pedipalp, metasoma and telson very sparsely hirsute, rather glabrous. Tarsomere I of legs with bristlecombs composed of 4-8 bristles. Ratio length/width of metasoma V in males 1.14-1.16.
Description. Total length of adults is 29-40 mm in both sexes. Measurements of the carapace, telson, segments of the metasoma and segments of the pedipalps are given in Table 1 . For habitus see Figs. [1] [2] [3] [4] . Carapace, tergites, metasoma and femur of pedipalps and legs are black, tibia and tarsomeres of legs and fingers of pedipalps are yellow. Patella of legs and pedipalps and pedipalp chela can be brown to black. Sternite VII is usually black, other sternites are reddish brown to black obviously with yellow median zone present in posterior margin of sternites III-VI. Telson is black with reddish brown aculeus. Mesosoma and carapace . The mesosoma bears a median carina and is densely granulated. The carapace is densely granulated, including the middle of interocular triangle. Only anterior median carinae are developed, which are smooth. The sternite VII is granulated and bears four granulated carinae, other sternites are smooth medially, finely granulated laterally, with a pair of smooth carinae. Pectinal teeth number 21-23 in males and 17-20 in females. Metasoma and telson . The metasoma segment I bears 10 granulated carinae. The segments II-V lacks lateral carinae, ventromedian carinae are present on metasoma I-III, ventrolateral carinae are present on all metasomal segments, dorsolateral carina is present on metasoma I-III and reduced to absent on metasoma IV-V. Only metasoma I is granulated laterally; granulation absent on ventral surfaces of all metasomal segments and dorsal surfaces of segments II-IV. Dorsal surface of metasoma I has several granules. Metasoma V is mesially finely granulated. All segments are punctate ventrally and laterally, less so metasoma I. Spaces among punctae are smooth. The entire metasoma and telson are only very sparsely hirsute. The telson is punctate and lacks granules. Pedipalps . The distance between trichobothria d 1 and d 3 on the femur of pedipalp approximately equals that between d 3 and d 4 ; trichobothrium e 1 is situated between d 3 and d 4 or in level with d 4 . Trichobothrium d 2 of pedipalp femur dorsal surface is absent or reduced. The femur of pedipalp bears five granulate carinae. The patella has seven smooth carinae, and the chela has smooth carinae which may be discernible throughout the length of the fixed finger. The entire pedipalps are only very sparsely hirsute. The movable fingers bear 8-9 rows of denticles, with external and internal denticles and 5 subterminal denticles.
Legs The femur bears four partly granulated carinae, the patella bears five rather smooth carinae, and the tibia is smooth. The patella bears only a few spiniform setae. The tibia bears spiniform setae on the outer side of legs I-II. Tarsomere I of legs I to III bears bristlecombs composed of 4-8 bristles; legs IV lack bristlecombs. Tarsomeres I-II of all legs with two rather irregular rows of spiniform setae. Orthochirus gantenbeini sp. n. (39) (40) (41) (42) (43) (44) (49) (50) (51) (55) (56) (57) (58) (59) (60) (61) (62) (63) 164, 176,  Table 1) http://zoobank.org/urn:lsid:zoobank. org:act:3524FB39-3BFE-4751-8E4F-6926179367A0
Orthochirus stockwelli: Navidpour et al., 2008a: 20, figs. 2, 101-102, (in part, figs. 2, 101-102 Etymology. The species epithet is a patronym honoring our colleague and friend, Benjamin Gantenbein (Bern, Switzerland), for his great contributions to the study of scorpions of the Old World.
Diagnosis. Total length of male ca 29 mm, female unknown. Trichobothrium d 2 of pedipalp femur present on dorsal surface. Median tibial spurs present on legs III and IV. Pectinal teeth number 23-24 in male. Movable and fixed fingers of pedipalps with 9 rows of denticles, with internal and external denticles and 5 subterminal denticles. Dorsal carinae of pedipalp patella granulate. Metasoma and telson densely hirsute, pedipalp hirsute. Metasoma I with 10 carinae, metasoma II with 8 carinae. Metasoma IV-V ventrally punctate with ventrolateral carinae indicated; spaces among punctae smooth, without granules. Metasoma II-III ventrally and laterally smooth without granules, punctate and bumpy. Dorsal surface of metasoma I granulate, metasoma II-V smooth. Sternite VII granulate with granulate carinae present. Tarsomere I of legs with bristlecombs composed of 5-7 bristles. Ratio length/width of metasoma V in male 1.10. Ratio length/width of pedipalp patella in male 2.96.
Description. Total length of adult male is ca. 29 mm, female unknown. Measurements of the carapace, telson, segments of the metasoma, and segments of the pedipalps are given in Table 1 . For habitus see . Carapace, tergites, and metasoma are black; femur and patella of pedipalps and legs are brown to black, tibia and tarsomeres of legs and pedipalp chela are yellowish brown. The sternites are black with glabrows yellow to brown zones present in posterior margin of sternites III-VI. Telson is reddish brown. is granulated laterally and dorsally. All segments are punctate ventrally, laterally, and partly dorsally, metasoma I is less punctate. Spaces among punctae are smooth. The telson is punctate and lacks granules. Pedipalps . The distance between trichobothria d 1 and d 3 on the femur of pedipalp shorter that between d 3 and d 4 ; trichobothrium e 1 is situated between d 3 and d 4 .
Trichobothrium d 2 of pedipalp femur present on dorsal surface. The femur of pedipalp bears five granulate carinae. The patella has seven granulate carinae, and the chela has smooth carinae, which may be discernible throughout the length of the fixed finger. The entire pedipalps are hirsute. The movable fingers bear 9 rows of denticles, with external and internal denticles and 5 subterminal denticles.
Legs . The femur bears four granulated carinae, the patella bears five carinae, and the tibia is smooth. The patella bears only a few setae. The tibia bears setae on the outer side of legs I-II. Tarsomere I of first to legs III to IV bears bristlecombs composed of 5-7 bristles, legs IV lack bristlecombs. Tersomeres I-II of all legs with two rather irregular rows of spiniform setae. gantenbeini sp. n. (Fig. 58) vs. smooth and incomplete in O. stockwelli (Fig. 67 ). Kovařík, 2004 (Figs. 73-82, 159, 166, 172-173, 176) Orthochirus iranus Kovařík, 2004: 13-14; Kovařík & Fet, 2006: 8; Navidpour et al., 2008a: 15-20 (in part) ; Navidpour et al., 2008b: 17; Navidpour et al., 2008c: 11 (in part) ; Navidpour et al., 2008d: 7, figs. 39-42; Navidpour et al., 2010: 15 (in part) ; Mirshamsi et al., 2011: 20. Type locality and type depository. Iran, Bushehr Province, ca 17 km NW. Bandar-e-Gonaveh, 29°38'32"N 50°26'56"E, 10 m. a. s. l.; FKCP.
Orthochirus iranus
Type material examined. Iran, Bushehr Province, ca 17 km NW Bandar-e-Gonaveh, 10 m a.s.l., 29°38'32"N 50°26'56"E, 13-14.X.1998, leg. P. Kabátek, 3♂2♀A (holotype and paratypes), FKCP; Chahak, 15 km NW Bandar-e-Gonaveh by road, 29°40'N 50°25'E, 20 m a.s.l., 3-5.V.1996 (loc No. 19 in Frynta et al, 1997 , leg. D. Král, 1♀ (allotype), leg. M. Kaftan, 1♂1♀ (paratypes), FKCP.
Other material from the region (Fig. 176) Kovařík, 2004 (Figs. 83-87, 156, 158, 165, 176) Orthochirus iraqus Kovařík, 2004: 14-15, fixed fingers of pedipalps with 7-8 rows of denticles, with internal and external denticles and 4-5 subterminal denticles. Birula, 1918 , stat. n. 157, 160, 167, 176) Orthochirus scrobiculosus mesopotamicus Birula, 1918: 35-42; Birula, 1928: 83; Vachon, 1966: 214; Levy & Amitai, 1980: 94; Fet, 1989: 116; Fet, 1994: 530; Kovařík, 1998: 116; Fet & Lowe, 2000: 199; Kovařík, 2004: 19, 20 . Orthochirus iranus (in part): Navidpour et al., 2008a: 15-20, figs. 4, 19, 24-26, 27-30, 31, 97-100, Other material from the region (Fig. 176) Ahvaz, Naseri, ." Naseri, where one of the paralectotypes was collected on 25 February, is a wetland located north from Khorramshahr (formerly Muhammarah), next to Karun River; in our map (Fig. 176) , we used the coordinates for Naseri (30°45'31"N 48°15'54"E).
Orthochirus iraqus

Orthochirus mesopotamicus
A travelogue of Nesterov's 1914 travel is given by Birula (1918: 2-3) showing that Nesterov's syntypes were collected in March-April 1914 as his expedition traveled between Basra and Baghdad. We identified the first of his localities as modern Baksai in Iraq (32°53'00"N 46°25'30"E), included in our map (Fig. 176) .
The dates of Zarudny's 1904 travels are given according to the Old Style (Julian) calendar used in Russia before 1918; the dates of Nesterov's 1914 travels are given in both Old and New (Gregorian) Style after Birula (1918) .
Distribution. Iraq, Iran (Ilam and Khoozestan Provinces). Figures 95, 97, 100-110 . Male, carapace and tergites I-III (95), sternopectinal region and sternites (97). Pedipalp chela, dorsal (100), external (101), and ventrointernal (102) views. Pedipalp patella, dorsal (103), external (104), and ventral (105) views. Pedipalp femur and trochanter, internodorsal (106) and dorsoexternal (107) views. Pedipalp chela, movable finger dentate margin (108). The trichobothrial pattern is indicated in Figures 101-104 , 106-107 (white circles). Distal segments of right legs III-IV, retrolateral views (109-110). Figures 96, 98-99 . Female, carapace and tergites I-III (96), sternopectinal region and sternites (98), and pedipalp chela dorsoexternal (99). Figures 114-116 . Male, metasoma and telson, lateral (114) , dorsal (115), and ventral (116) views. Scale bar: 10 mm. -120: Orthochirus navidpouri sp. n. Figures 117-118. Holotype male, dorsal (117) and ventral (118) views. Figures 119-120 . Paratype female from type locality, dorsal (119) and ventral (120) views. Scale bar: 10 mm.
Figures 117
Orthochirus navidpouri sp. n. 161, 168, 176,  Table 2) http://zoobank.org/urn:lsid:zoobank. org:act:3399E2CC-272B-4EEA-913F-11F6ED7B009F
Orthochirus iranus: Navidpour et al., 2010: 15 (in part) . Etymology. The species epithet is a patronym honoring Shahrokh Navidpour (Iran) for his friendship and lifelong dedication to arachnids.
Diagnosis. Total length of adult 28-43 mm. Trichobothrium d 2 of pedipalp femur dorsal surface present. Median to long tibial spurs present on legs III and IV. Pectinal teeth number 20-23 in males and 18-20 in females. Movable and fixed fingers of pedipalps with 9 rows of denticles, with internal and external denticles and 5 subterminal denticles. Pedipalp patella carinae dorsal granulate. Metasoma I with 10 carinae, metasoma II with 8 carinae. Metasoma IV-V ventrally punctate with ventrolateral carinae absent or incomplete; spaces among punctae smooth, without granules. Metasoma II-III ventrally and laterally coarsely granulate, partly punctate and bumpy. Dorsal surface of metasoma I with several granules, metasoma II-IV smooth, and metasoma V mesially with several granules. Sternite VII densely granulate, with granulate carinae present. Pedipalp, metasoma and telson very sparsely hirsute, rather glabrous. Tarsomere I of legs without bristlecombs. Ratio length/width of metasoma V in males 1.05-1.15.
Description. Total length of adults is 28-43 mm in both sexes. Measurements of the carapace, telson, segments of the metasoma and segments of the pedipalps are given in Table 2 . For habitus see . Carapace, tergites, metasoma and femur of pedipalps and legs are black, tibia and tarsomeres of legs and fingers of pedipalps are yellow. Patella of legs and pedipalps and pedipalp chela can be brown to black. Sternite VII is black, other sternites are reddish brown to black obviously with yellow median zone present in posterior margin of sternites III-VI. Telson is reddish black. Figures 121, 123, 125-128 The patella has seven carinae from the dorsal are granulated, and the chela has smooth carinae, which may be discernible throughout the length of the fixed finger. The entire pedipalps are only sparsely hirsute. The movable fingers bear 9 rows of denticles, with external and internal denticles and 5 subterminal denticles. Legs (Figs. 125-128 ). The femur bears four partly granulated carinae, the patella bears five rather smooth carinae, and the tibia is smooth. The patella bears only a few spiniform setae. The tibia bears spiniform setae. Tarsomere I without bristlecombs, there are usually only 3 longer spiniform setae. Tersomeres I-II of all legs with two rather irregular rows of spiniform setae.
Affinities. The described features distinguish Orthochirus navidpouri sp. n. from all other species of the genus. Navidpour et al. (2010) formerly cited populations of the new species as O. iranus according to the previously used complex of characters. A detailed comparison done in this study shows morphological differences between these two species, which are evident from our comparative photoplates. These two species can be morphologically unequivocally separated by the following features: (1) Metasoma V dorsal mesially densely granulated in O. iranus (Fig. 159 ) vs. mesially with only several granules in O. navidpouri sp. n. (Fig. 161); (2) Ventral and lateral surfaces of metasoma IV-V are granulated in O. iranus (Fig. 173) vs. smooth in O. navidpouri sp. n. (Fig. 134) ;
(3) Pedipalp patella dorsal carinae, mainly the dorsomedian carina, granulated in O. navidpouri sp. n. (Fig. 168) vs. smooth in O. iranus (Fig. 166 ). For differentiating of O. navidpouri sp. n. from all other Orthochirus species of the region, see the key below. Kovařík, 2004 (Figs. 162, 169, 174-176) Orthochirus zagrosensis Kovařík, 2004: 22; Kovařík & Fet, 2006: 8, figs. 7-8; Navidpour et al., 2008a: 20; Navidpour et al., 2008d: 7; Pirali-Kheirabadi et al., 2009: 10, figs. 2-3, 5, 8, 10, 36-39; Navidpour et al., 2011: 17, figs. 14, 49-52; Navidpour et al., 2012 : 17. Orthochirus farzanpayi: Navidpour et al., 2008a Other material from the region (Fig. 176) 
Orthochirus zagrosensis
